START o

Ground-Water Monitoring
Compliance Projects for
Hanford Site Faciliiies

[ 4

Progress Report for the Period

syl

o January 1 to March 31, 1987

_.,. Volume 1: The Report PNL~-6467-Vol.1l
- DE88 007367

" May 1987

W)

N

™

Lo

Prepared by the
Pacific Northwest Laboratory
and Rockwell Hanford Operations .
for the | -
U.S. Department of Energy

Richland Operations Office o
' OISTRIBUTION OF THIS DOCUMENT 18 URLIMITED



i 6301 29

2

9

GROUND-WATER MONITORING COMPLIANCE PROJECTS
FOR HANFORD SITE FACILITIES

PROGRESS REPORT
FOR THE PERIOD JANUARY 1 TO MARCH 31, 1987
VOLUME 1: THE REPORT

May 1987

Prepared by
the Pacific Northwest Laborato:v
and Rockwell Han . Operations
for the U,S. Department of Energy
Richland Qperations Office
Richland, Washington 99352



30

A 30

2

!

9 2

SUMMARY

This report documents the progress of four Hanford Site ground-water
monitoring projects for the time period from January 1 to March 31, 1987. The
four disposal facilities are: the 300 Area Process Trenches, the 183-H Solar
Evaporation Basins, the 200 Area Low-Level Burial Grounds, and the Nonradio-
active Dangerous Waste (NRDW) Landfill. This report is the third in a series
of periodic status reports; the first two cover the time periods May 1 to
September 30, 1986, and October 1 to December 31, 1986. This report satisfies
the requirements of section 17B(3) of the Consent Agreement and Compliance
Order.

The four ground-water monitoring projects discussed in this report have
been designed according to the appliicable ground-water monitoring requirements
specified in the Resource Conservation and Recovery Act (RCRA), 40 CFR 265.90
[U.S. Environmental Protection Agency (USEPA) 1984), and in WAC 173-303-400 of
Washington State's regulations {Washington State Department of Ecology 1986).

During this reporting period, the 300 Area, 183-H, and NRDW Landfill pro-
jects completed all monitoring wells that were part of the ipitial driliing
phase and incorporated them into the ground-water monitoring networks for each
site. Characterization reports have been drafted for the three projects and
will be released to the State and USEPA in the next quarter. The 200 Area
project has been delayed because of the lack of bids for drilling contracts.

No drilling contracts have been awarded for this project during the reporting
perjod, but progress has been made. Contracts for drilling in the 200-West and
200-East Areas are expected to be awarded in the next quarter,

Analytical results for the three sites for which wells have been drilled
produced no deviations from the estabiished trends. Results from the NRDW
Landfi1l indicate that the facility has not impacted the ground-water quality
in the area. Fluctuations in concentrations of specific parameters at the
300 Area site are generally attributed to specific known activities conducted
in the area. Fluctuations in specific parameter concentrations in wells in the
vicinity of the 183-H facility are attributed to water table fluctuations
associated with river stage.
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Phase III drilling plans for the 183-H project were finalized following
discussions with representatives of the Washington State Department of Ecology.
A major decision affecting these plans was to conduct chromium plume assessmen*
for the area under ongoing RCRA Corrective Action and Comprehensive Environ-
mental Response, Compensation, and Liability Act (CERCLA) remedial investiga-
tion studies that will be initiated in the near future. Three additional wells
will be drilled during Phase Ill. Additional hydrologic testing and well
development will also be performed during this time.
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! INTRODUCTION

This report covers recent progress on ground-water monitoring projects for
four Hanford Site facilities: the 300 Area Process Trenches, the 183-H Solar
Evaporation Basins, the 200 Area Low-Level Burial Grounds, and the Nonradi-
cactive Dangerous Waste (NRCW) Landfill. This report documents the progress of
the four projects in the time period from January 1 to March 31, 1987. The
four ground-water monitoring projects were desioned according to the applicable
ground-water monitoring requirements contained in the Resource Conservation and
Recovery Act (RCRA), 40 CFR 265.90 [U.S. Environmental Protection Agency
(USEPA) 1984], and in WAC 173-303 of Hashington State $ regulations (Washington
State Department of Eco]ogy 1986) Draft'intérim characterizaiion raports for
all projects except the 200 Area Low-Level Burial Gcoﬁnds have either been com-
pleted and are in technical review or are in the final stages of completion,
Drilling is expected to begin soon at the 200 Area Low-Lgve1 Burial Grounds,

Detailed plans for these four monitoring projects have been provided in
separate documents {USDOE 1986a, d, e, f). For preparation of this document,
it was assumed that the reader would have a basic knowledge of the projects.

This report is the third in a series =f periodic progress reports. The
previous reports (USDOE 1986¢ and 1987) covered the time period from May 1 to
December 30, 1986,

This report contains a chapter for each of the four projects. In gena.,al,
each chapter is divided into two sections: dritling and hydrogeologic charac-
terization and routine sampling and analysis of the ground water. Raw data and
some 1imited interpretive remarks are included. Interpretations should be con-
sidered preliminary pending collection of additional periodic ground-water mon-
itoring data and additional time to evaluate the existing data. Detailed
interpretations, with illustrative figures such as geologic cross-sections and
water table maps, will be contained in the characterization reports, Support-
ing infermation for this report is included in the appendices.
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300 _AREA PROCESS TRENCHES

Previously issued reports (USDOE 1986c, f; 1987) contain information on
the progress made and the data obtained by the RCRA Compliance Ground-Water
Monitoring Project for the 300 Area Process Trenches during the time period
from June 1985 through December 31, 1986. This report includes information on
subsequent activities and data.

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION -

A1l 17 new monitoring wells were completed and an additional observation
well was added to well cluster 399-1-16 to obtain hydrologic data only. The
Tast of the 17 new monitoring wells was completed on February 12, 1987. Moni-
toring well construction activities, aquifer testing, hydrogeologic data col-
lection, and analysis activities are discussed in the following paragraphs.
Inspection 1ists, well construction summaries, water level data, and geolo-

gists', geophysical, and construction logs for these new wells are contained in
Appendix A of Volume 2,

Well Drilling Effort °
il

The five remaining cluster wells were completed during the reporting
period. The locations of all wells currently in the 300 Area Process Trenches
Monitoring Network are shown in Figure 1. A summary of well completion infor-
mation is presented in Table 1. Two of these wells were completed as interme-
diate weils (399-1-168 and 399-1-18B) screened in the middle member of the
Ringold Formation, which is just above the bottom of the unconfined aquifer,
The other three (399-1-16C, 399-1-17C, and 399-1-18C) were completed as deep
wells screened in the basal member of the Ringold Formation, which is just
above the top of the basalt,

One single well, 369-1-9, was completed as a deep well screened in the
basal member of the Ringold Formation. Underlying the Ringoid Formation in
this well is the Ice Harbor member of the Saddle Mountains Basalt. The Martin-
d1le flow within the lce Harbor member was positively identifed through.chemi-
cal analysis of portions of the sample collected from the 179-to-180-ft depth
interval. The same results were obtained for sampies from the bottom of deep

@; -?| \l |H\\| |||\
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TABLE 1. Summary of Completion Information for Wells Installed in the 300 Area

During the Periecd from June 23, 1986, Through February 12, 1987

{a) A1l depths are given relative to land surface.

Permanent, Inftial Depth to Depth of
Nwell Completion Dri]l Depth tg) Depth(E? Ringo1f ) Screenefa)
umber Date Depth Bottom Water Contact'® Interval
399-1-9 2-12-87 181" 180° 4z.9' 52" 170'-18¢"
399-1-10 12-1-86 45' 39.5' 29' 27! 24.5'-39,.5'
399-1-11 11-20-86 47' a7 37 42! 27'-47"
399-1-12 11-3-86 65' 60" 39.1° 47' 45'-60'

" 399-1-13 11-5-86 56’ 53' 43* 52' 2g'-53'
399-1-14 11-14-86 50" 46’ 36.5' a7* 31'-46'
399-1-15 11-7-86 48' 44! 33,3 45' 29'-44!
399-1-16A 12-5-86 48' 47.5' 37.3' 32! 32.5'-47.5'
399-1-168 2-10-87 118' 115' 37.9' 32! 105'-115'
399-1-16C 1-16-87 178' 177.5' 39 32! 167.5'-177.5"
399-1-16D 1-29-87 180' 116’ 40,5’ 35’ 106'-116"
399-1-17A 11-13-86 41! 40’ 31.9¢ 30 25'-40"
399-1-178 12-19-86 115' 110’ 32.9° 38! i00'~-110'
399-1-17C 1-16-87 173’ 171’ 33! 38’ 161'-171"
399-1-18A 11-12-86 . 63" 54! 44,2’ 40! 39'-54!
399-1-188 1-23-87 125' 118' 45,5' 39’ 108'-118'
399-1-18C 1-6-87 153’ 140' 42.8 38’ 130'-140'
399-1-19 5-23-86 45° 45" K)o a0' 35*-45"
399-4-11 11-26-86 95' 70’ 59.9' 87' 55'.70'

wells 399-1-16C and 399-1-17C; however, the chemistry of rock samples from well
399-1-18C revealed that a younger basalt flow, the Goose Island, was present at
the northern edge of the 300 Area. The sample of basalt was taken from a depth
of 145 to 150 ft, which is 25 to 35 ft shallower than the other deep wells.

The Goose Island basalt fiow overlies the Martindale basalt flow. Water level
and aquifer test data indicate that materials overlying the Goose Island flow

H
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_are hydraulically connected to the intermediate (unconfined) zone; materials

overlying the Martindale flow contain ground water that is hydraulically separ-
ate from the unconfined aquifer, ’

Difficulties during pullback of the temporary well casing from well
399-1-160 (CiC, a temporary number) necessitated replacement with a new moni-

-toring well 399-1-16C (C1D}. Monitoring well 399-1-16D was originally planned

as a deep monitoring well., Drilling of 399-1-16D with continuously driven,
10-in.-diameter, steel casing began in late September 1986 and was completed by
mid-October to 180 ft in depth. The temporary steel casing was pulled back
only a few inches when the casing broke and separated a few inches at the
break. With some difficulty, the stainless-steel casing, well screen, and sand
pack were removed. The 10-in. casing was inspected in December with a caliper
Tog (a device designed to measure the diameter of the well bore and casing) to
determine the location of the break. Based on the caliper log, the break or a
break was at 114 ft in depth; therefore, the well could be completed as an
intermediate~-depth well. The downhole television camera was not operational,

and therefore it could not be used to ascertain if the caliper log interpreta-
tion was accurate.

A decision was reached to complete the deep well as an intermediate-depth
well to 116 ft, The 10-in. steel casing was perforated every foot from 180 to
114 ft, then grouted with Volclay, a bentonite grout, to a depth of 116 ft to
seal off the confined aquifer below. In the meantime, well 399-1-18C (C1B),
which was originally to be completed as the intermediate-depth well, was being
completed to a depth of 180 ft to serve as the replacement well for monitoring
the confined aquifer. During the completion of 399-1-16D as an intermediate-
depth well in late January 1987, it was suspected that the original depth of
the break Qas incorrect, or that a second break might be present at about
95 ft. The shallower break was confirmed. This second break meant that only 2
or 3 ft of the 10 ft of well screen were exposed to the formation and only
indirectly through the perforated casing (114-116 ft) and the break identified
by the caliper Jog (113.5 to 114 ft). Because of the limited interval open to
the formation, use of this well was limited to observation during aquifer



tes%ing and for water level measurements. A replacement well, 399-1-16C (C1D),
was constructed to obtain chemistry data and aquifer test data.

Hydrogeologic Characterization Effort

Between November %, 1986, and March 5, 1987, thirteen 300 Area wells were
‘tested to determine aquifer properties. All but one of the wells tested were
drilled for the 300 Area RCRA project. A1l wells were pumped at a constant-

 discharge rate and water levels were observed during both the drawdown and

recovery portions of the tests. Eight wells were tested during the first quar-
ter of 1987, Wells 399-1-10, 399-1-13, 399-1-14, and 399-1-18A were pump
tested at approximately 600 gallons per minute (gpm). Transmissivity values
were calculated to be approximately 100,000 ftzlday from testing well 399-1-13
-and 200,000 ftzlday from testing well 399-1-14 (based on data from both wells
that were not corrected for partial penetration). Transmissivity values were
approximately 700,000 ftzlday and 150,000 ftzlday calculated from tests
conducted on wells 399-1-18A and 399-1-10, respectively. Data collected from
well 399-1-10 were affected by the Cotumbia River.

Tests were conducted in two other shallow wells besides those mentioned
above. Well 399-1-16A was, apparently, screened in the upper part of the

‘Ringold Formation and the static water level was over 6 ft deeper than the

Ringold-Hanford contact. . This well was pumped at 30 gpm for 180 min. Well
399-1-3 is an older well, driiled in 1950, and is perforated in both the

‘Hanford and Ringold Formations, at 25 to 44 ft and 54 to 70 ft below land sur-

9

face datum (1sd). This well was pumped at approximately 230 gpm for 24 hours.

Although observation wells were monitored during both tests, the water levels
were either not affected by pumping «r were masked by river cffects, A trans-
missivity could be calculated from pumping well 399-1-16A- approximately

10,000 ftzlday. No transmissivity could be determined from pumping 399-1-3,
because of the fluctuation of the discharge rate and, consequently, that of the
observed water levels.

Seven more aquifer tests were conducted on wells drilled to intermediate
depths (just above the confining clay layer of the Ringold Formation) and
deeper depths (between the clay layer and the underlying basalt). Eight-hour

pumping tests were used to determine the aquifer characteristics of the
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intermediate wells 399-1-17B and 399-1-188, and the deep wells 399-1-16C,
.399-1-17C, 399-1-18C, and 399-1-9. A 13-hour and a 5-hour pumping test were
conducted on the intermediate-depth well 399-1-168B,

Transmissivities calculated from the tests indicated values of approxi-
mately 30 ftzlday for well 399-1-178, 8 ftzlday for well 399-1-18B, 6 ftzlday
for well 399-1-16C, 70 ftzlday for well 399-1-17C, 9 ft2/day for well
399-1-18C, and 1.5 ft2/day for well 399-1-9. Observation wells that were
measured during these tests were drilled to different levels and showed only
small effects from the pumped well. However, both well 399-1-18B and 399-1-18C
showed very similar characteristics, including specific capacities, heads, and
transmissivities. These wells were completed in very similar parts of the
Ringold Formation, where the clay layer is thin and may not be as effective in
preventing vertical leakage as is the case in other wells tested in the
300 Area.

Well 399-1-168 was pumped for over 8-hours because well 399-1-16D was com-
pleted in the same zone and could be used as an observation well. The other
wells in the cluster, although monitored for changes in head during pumping,
never reacted to the pumping of 399-1-16B. Well 399-1-160 did react to pump-
ing, and water levels were drawn down over 3.5 ft during the second aquitar
test (pumped at 20 gpm). Transmissivity for well 399-1-168 was calculated to

~ be 20 to 60 ftzlday. The transmissivity of the observation well, 399-1-160,

was 150 to 200 ftzlday, which may be more realistic for both wells because of
the extra drawdown in the pumped well caused by partial penetration and bore-
hole effects. The river was also a factor in the testing of this well, since
recharge effects were apparent later in the tests. A storativity was calcu-

lated from the Theis curve match of both test #1 and test #2; the result was an
S of 0,008,

Non-routine field data collection is complete, but evatuation of geologic
and hydrostratigraphic data is continuing. Work has included not only defining
or redefining the geologic contact between the Hanford formation and the
Ringold Formaiion, but also differentiating between the middie, lower, and
basal members of the Ringold Formation for the first time. Upgrading
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hyd?ostratigraphic interpretation of older monitoring well records required the
examination of old drill cuttings stored at the core library in the 2101-M
building in the 200-East Area. :

The surface-water monitoring station on the Columbia River (SWS-1), which
is shown on Figure 1, is adjacent to the 300 Area water intake and furnishes
records of water tevel fluctuations in the river. The data logger has been
collecting data since mid-Janvary. In addition, two data loggers were
installed in wells 399-1-10 and 399-1-16A. Timeliness of this installation was
important because the remaining aquifer tests started shortly thereafter, and
the influence of the river proved to be significant on the results of some of
the aquifer tests. To evaluate how far inland river water actually migrates,
conductivity meters and temperature probes will be connected to the existing
3-channel data loggers in three monitoring wells near the Columbia River,
Three sets of these loggers will be installed late in April or in early May.
Also, two more water levei data loggers will be installed in wells 399-1-17A
and 399-1-13 by mid-April.

A two-dimensional cross-section model was applied to the unconfined aqui-
fer beneath the 300 Area. Steady-state simulations were performed to investi-

gate the importance of vertical flow in the unconfined aquifer. Results showed

 that the ground-water flow is predominantly horizontal, It was decided to use

a three-dimensional, layered system to represent the unconfined aquifer after
reviewing results from the cross-section model and data from the geologic char-
acterization task. The top of the Ringold clays will define the base of the
aquifer in the layered model. The top layer will represent the glaciofluvial
deposits {Hanford formation), and the bottom layer(s) will represent the
Ringold Formation. The exact thicknesses of the layers are being determined.

Preliminary aquifer testing results were received and are being compared
with transmissivity data used by Lindberg and Bond (1979). Discharge data were
obtained for the Process Trenches and sanitary waste leaching irenches. The
weekly discharges appear to be fairly uniform for the 1.5 years of data
obtained. Historical water table elevations were reviewed and used to estab-
Tish boundaries for the surface grid that will be input to the Coupled Fluid
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“and Energy Solute Transport (CFEST) code. The grid was designed and CFEST
‘input files are being prepared for the unconfined aquifer model.

ROUTINE SAMPLING AND ANALYSIS OF THE GROUND WATER

Routine sampiing and analysis of the ground water has been conducted for

‘the 300 Area Process Trenches on a monthly basis since June 1985, Recent

activities under this effort and the results obtained are discussed in the fol-
lowing two sections. Raw analytical data for ground-water samples collected
from wells in the 300 Area are contained in Appendix B in Volume 2.

Collection and Analysis

Monthly sampling of the 16 wells originally in the monitoring network con-
tinued throughout the quarter with several exceptions: wells 399-1-7 and 399-

- 1=3 were not sampled in January because of drilling activity in the area that
" prevented access to the wells. During February, nine new wells were fitted

with dedicated, Hydrostar(-) piston-type sampling pumps, bringing the total

" number of wells in the monitoring network ready for sampling to 25. Sample

preparation for 30 wells was completed in February, but only 25 monitoring
wells were sampled because of delays in installation of five of the pumps. All
of the 18 new wells were ready for inclusion in the monitoring network in
March, These wells bring the total number of monitoring wells in the RCRA mon-
itoring network to 34 as outlined in the Compliance Plan (USDOE 1986f). Sample
preparation for the 34 monitoring wells was completed in March, and all 34 mon-
itoring wells were sampled. The results of the March sampling will be pre-

" sented in the next quarterly report.

Activities under the Collection and Analysis Task during this quarter
included preparing graphs, tables, and narrative descriptions for-the monthly
report and the interim characterization report. Work was performed on devel-
oping statistical sampling methods to reduce the costs of data verification
while maintaining quality assurance.

The Hydrostar pump is a product of Instrumentation Northwest, Inc., of
Redmond, Washington.
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Analyses of field samples by an independent laboratory confirmed the

results from U.S. Testing (UST). Work continued on adding new blind standards

to existing samples. Protocols were written for Quality Control (QC) standards

and proper calibration ranges were chosen for analyses. The production of

labels for QC samples was converted to the computer by the end of March. Work -
will continue next quarter on automating interlaboratory comparisons.

Discussion of Results

Anal ytical data obtained from samples collected in the 300 Area between
December 1986 and February 1987 are inciuded in this report and discussed in
the following paragraphs. Results for samples collected in March 1987, near
the end of the reporting period, will be included in the next progress report.

The results of sample analyses during the reporting period were generaliy
consistent with those reported previously. Some of the data are discussed in
detail be’ow and are also :hown on plois presented later in this section. Sev-
eral new wells have been added to the monitoring network and the first analyses
for these wells were reported in February. For plotting purposes, the wells
have been split into three groups. The first group consists of those wells
immediately adjacent to the trenches. The second group consists of wells near
the trenches and the third group is composed of wells that are distant from the
trenches. The plotting symbols are the third part of the well name for all
wells starting with *3-1", the second and third part of the well name for
others that start with "3-1", and a short abbreviatjon for the 699 wells as

Adjacent Near Distant
3-1-4 =24 3-1-1 =1 3-2-1 = 21
3-1-5 =5 3=1-2 = 2 3-1-18A = 1bA
3-1-11 =11 3-1-3 = 3
3-1-12 = 12 3-1-6 = 6 3-3-10 = 310
3-1-17A = 17A 3-1-7 = 7 3-4-1 = 4}

3-1-8 = 8 3-4-7 = 47

3-1-10 = 10 3-4-11 411
3-1-13 = 13 3-8-2 = 82 =
3-1-14 = 14 6-519-E13 = S19
3-1-15 = 15 6~-S30E15A = S30

3-3-7 = 37  —
—

L}

n

11
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Table 2 is a summary of all results obtained for samples c¢ollected from
December 1986 through February 1987. For those constituents that were unde-
tected during this time period, three asterisks dppear in the column marked
“Below Detection." Also, any constituents having at least one value above the
regulatory standard or a screening 1imit are marked with three X's in the col-
umn labeled "Exceed."

Gross beta concentrations have generally remained below the drinking water
screening Vimit of 50 pCi/L, which fs consistent with previously reported
levels., The only exception is the 113-pCi/L concentration in well 399-1-17A
that was sampled for the first time in February.

Gross alpha levels reported in February for several wells increased from
the previcus month (Figures 2, 3, and 4). These increases may be in response
to cleaning operations in the inlet weir to the trenches that began in mid-
February and lasted for approximately 2 weeks. Uranium was recovered from
matertal taken from the weir and was recycled by sending it to the feed mate-
rials production plant. All wells in the group adjacent to the trenches have
experienced gross alpha levels greater tham 15 pCi/L, the limit for Drinking
Water Standards. Well 399-1-4 was sampled prior to the initiation of the
cleaning operations and only had a small increase to 26.9 pCi/L in February -
from 24,9 in January, However, well 399-1-5 showed a definite increase in the
concentration 1evel to 76.8 pCi/L in February, which was over three times the
January level, 28.8 pCi/L, in that well, New wells adjacent to the trenches
that were sampled for the first time in Ffebruary have only single values and no
data for comparison. These are the results of those samples analyses with ele-
vated alpha levels: well 399-1-11 = 156 pCi/L; 399-1-12 = 52 pCi/L; and
399-17A = 57,5 pCi/L. In the group near the trenches, only three wells have —_
February sample analyses value§ over the 15 pCi/L limit. Well 399-1-3 has
increased from a December level of 15.7 to 29.9 pCi/L. Well 399-1-7 increased _
to a concentration of 27.8 pCi/L in February from 12.6 in December; and well —_—
399-1-8 with 5.42 in December and 5.68 in the January analysis increased to
17.3 pCi/L in February. Two new wells distant from the trenches that were
sampled for the first time this reporting period and five other distant wells
measured the alpha Tevels below Drinking Water Standards. The three distant

i2 : -
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TABLE 2. Summary of Analytical Results for Ground-Hater Samples
from December 1986 through February 1987

9

Collected from 300 Area Wells

--------------- - - Constitusnt ListaContanination Indicaborseeecceccccecccccecccrccncsmsrncccacanmmenanns
Constitusnt Dataction Baiow lggulator: Linita
Code Nans Units Liait Saaplez  Detection Liait Agancy Excesd Fuli naas
11 CONDUCT URHO 1 56 [ . sEccifie conductance
& Tix pra 168 0 5 : fotas ic hal
; . ota! organic hzlogen
[« 1] T8C PPB 1000 111 66 ove . Total orgmic clrhgn
\
..... ——— PP Constituent List«Drinking Water Standards \~
Constituent Datection Baloy _Rgtuhtory Linits
Code Haze Units Limit Szaples Detection Linit Agency Exceesd Full paas
109 COLIFRM UPN 2.2 117 111] 1 EPA Colifors bacterias
i BETA, . PCI/L s (17 B 60 EPA xxx Qroas heta
131 . RADIUM I;C!IL 1 111 44 5 EPFA adjus
212 -in LOALPHA JPCTfL 4 1 3 1§ EPA xxx Gross alphs
A08 BARIUM  PPB [] 13 0 1080 EPA ariua
AD7 CADMIUN PPB 2 1] (1) 10 EPA Cadaiua
ASH CHRONUM PPB 10 113 (1] 50 EPA Chraniun
Ald SILYER PPB 10 &5 B e §0 EPA Silver
A20 ARSENIC PPB § [ 1] B eee 50 EPA Arsenic
A21 ERCU! PPB .1 §s B8 wee 2 EPA Hareury
A22 SELENUN PPB § 133 5 e 10 EPA Seleniun
A3} ENDRIN  PPB 1 26 2 "e .2 EPA Erdria
A4 ETHLOR PPB 1 25 25 e 166 EPA Methexychlor
A3s TOXAEKE PP3 1 % 26 e § EPA Joxaphane
A3S a-BHC  PPB 1 25 25 ees 4 EPA Al pha-gHC
A7 b-BHC  PPB H 2% 5 eee 4 EPA Beta-BHC
A3 ~BHC PPB 1 25 28 e 4 EPA Quana-EHC
A39 =BHC PPB 1 25 25 e 4 EPA Dslta-BHC
ASl LEADGF  PPR b 83 4 9 EPA Lesd (graphite furasce)
Cc12 NITRATE PPB §c0 [1] 46006 EPA Bitrate
cz4 FLUDRID PPE 50 1] [T TT 1408 EPA Fluoride
H13 2,4-0 PPB 1 28 25 e 1008 EPA 2,4-D
R4 2. 4,5TP PPB 1 2% 5 e 10 EPA 2,4,8-TP silvex
2t FEARIUN PPB s 1 1080 EPA garfua, fjltered
H21 FCADMIU PPB 2 ik 86 ver - H EPA Caduiua, filtered
H22 FCHROME PPB 19 113 i ess §0 EPA Chronijun, filtered
23 SILYER PPB 10 5§ T 50 EPA Sikvar, tiltered
H37 FARSENI PP 3 113 §8 e 50 EPA Arsagic, filterad
H3a FUERCUR PFB .1 [1] 5 ver 2 EPA Mercury, tiltered
H3y FSELENI PPB § [1] 66 oue 18 EPA Saleniun, filtered
H41 FLEAD PPB § [ 1 §C EPA Lead, filtered
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TABLE 2. (contd) '
PR, [y Coastituant Li.g.q“u;, Characteristicscccrancecwa PP, stomesan smsmcmsa
1
Censtituent . Datection Balow tuluor; Limits : |
Cede Nans Units Liait Seaples  Detaction Linis Agercy Excesd Full aame ' F 1
AR SODIVM PP 100 56 ] . Sedinn 4
A7 WANGESE PPE § 13 m . Hanganess 3
Al9 IRON PPE 1] 1] 29 . Iren 3
(43 PHENOL  PPE 16 3 3 e . Phone! 7
£r3 ULFATE PMPE 500 [1] 1 . Sulfats s
443 CHLORID PPFB 500 [1] ] . Chisride -
H24 oIyr PPB 180 113 ] . Sediva, filternd .
H2e FUANGAN PPB [ 1 11 48 . Im.u. filterad -
431 o8 PR &0 56 31 . Tren, Tiliered K
..... - ccemmmemacasecaafonsbituent ListaSite Specific--a-- o
Conatituant Detection Below 2“.:", Linits “.:
Code Name .,  Usils Lisit Sanples  Detection Lisit Agency Excesd Full name -E-ﬁ
10 Such 3 i CIL 22.6 2 2 e . Cebalt-s0 ]
024 (5-137 PCIJL 20 2 1 . Cesiva-137 Ty
034 RU PCI/L 172.% 2 2 ves . Ruthenjun-108 .
121 5 PCI{L 5 ) 1 9 . Strontiva-90 R
124 U-CHEN Uﬂé .726 2 g . Natural uraniva .
AO4 114 PP 5 56 k14 . Zine =
AQE CALCIUN PPB 111 117 0 N Cxleimn ]
Al12 ICLEL PPA 10 1] 55 eee . Nickel %
A13 COFPER  PPB 10 85 30 1300 EPAP Copper 3
AlS ALUUXUR PPB 160 1] 1] - Alﬂllllll . -
ARD AGNES _ PPB ] 13 ¢ . Resiun i
AS) TETRANE PPB 10 1] 65 e ¥ EPAP Enchloronthan x
AS4 UETHQXE PPB 10 (11 §8 eee . '.t il asthy] ketene ¥,
As? 1,1,1-T @rg 10 ] 56 eoe 200 EPAP ~trichlorsethans 3
Ads 1,2-T PpPB it 58 &8 s . z—tnehlnrutban .
AB9 TAICENE PPB 10 ] 3 & EPAP Tn:bloruthy ane -4
A0 PERCENE PPB 10 [1] B8 vee . Perchicroathylene "3
ATt OPXYLE PPB 10 0 88 ens i EPAP Xylens-o,p o3
B14 N-XTLE PPD e 8 8 wee 440 EPAP - Xylane-a e
cre CYANIDE PPB 18 13 56 oo . C,lﬂl‘. ;
crs SULFIDE FP3 1090 [1] 55 see . Sulfide : RS
<80 AUMONIU PPB 80 58 §3 . Asmonius jeon : =
Hid ZINC PPB § | I ! | . Zine, filtered : ]
[TH] FCALCIU PPB 50 56 ] . Calclun, filtared i i
R25 FNICKEL FPB 10 56 56 e . Rickel, filtered ! e
H28 COPPER PPB 10 5s 8 1300 EPAP Copper, filtered .
H28 FALUKIN PPB - 150 113 65 ves . Aluninun, filtered
H32 FUAGHES PPB ] 56 2 ] . Magnesiue, filtered
H&7 LPHENOL PPB 1 23 14 . Phenel, low DL
. |
Ly
-y
\ | I ] N | \ | II |
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JABLE 2. (contd) ~

............. wewemtm=trecmmssancnessenencasnncemee-=0ongtitoent List=Tag-alongs----aaa D .
Constitusnt Datection Baltor Regulatory Linits

Code Nane Units Linit Sanples  Dsbaction Lilig Agan:; Excand Full name :

AN VANADU PP § ' 29 . Vanadiun :

AlS POTASUM #PB 108 13 0 . Fatassius

A0 LHLFORN PPE 18 1] 31 . Chlorofora

AS3 METHYCH PPB 10 111 52 N Hathylens chloride

C15 PHOSPHA PPB 1000 11} 5 . Phesphate

Ha2? FYAHADI PPB 5 113 a3 . Yanadive, filtered

H30 FPOTASS PPB 100 114 Q ) . Potassiua, filtered

.......... RO, cmeom -==Constitueat Lista¥AC 173-303-00)8cccucmmucccmmcccacaaaa -
Constituent Datsetion Below kegulatory Livita

Code Nana Units Linit Sanples  Datection Linit Agency Excesd Full nane

Al SERYLAW PPR § 2 2 s . Beryllisn

A02 CSWIUN  PPB 308 ey . Osmiua

A03 STRORUM PPB 300 " . Stroatium

Al$ ANTIDNY PPB 100 " . Ant inany

A23 THALTUR PPB 10 "e . Thalliua

A24 . THIOURA 1PFB 200 s . Thiourea

A256 i~ 'ACETREXA -'PPB 200 " . l-aeot;l-z-thiourn

A28 CHLOREA PPB 200 2 2 . 1=-(o~chloraphenyl) thiocurea

A7 DIETROL PPB 200 2 wee . Disthyistilbostursl

A2 ETHYREA PPB 200 2 s . Ethylsnathisures

A2% YAPHREA PPB 200 ”"e . L-naphthyl-2-thisurea

A3 PHEMREA PPB 280 e . H-Bhuyl hizures

M Doo PPB i (11] . oD

[ ¥) DDE PPE 1 [11] . DDE

Ad DT PPB 1 . [11] . [TY]

A4 HEPTLOR PPB 1 k e 8 EPAP Heptachlor

Ad HEPTIDE PP 1 111 8 EPAP Heptchlor epaxide -

Al DIELRIN PPB 1 "y . isldrin

A4 bRl PPB 1 1. . Abldrin

AdR CHLOANE PPB 1 " 8 EPAP Chlerdans

AdS 001 PPB 1 1 . Endosulfan I

ARZ ENDO2 PPB 1 ‘ee . Ifaa II

A8 ENZEME PPB 18 2 2 § EPAP Beazana

A2 DIOXANE FPPB 500 2 2 e . Dioxane

A8 PYRIDIN PPB [{]] 2 2 ees . Pyridine

AS JLUENE PPB 18 2 2 20080 EPAP Tolusne

AT ACROLIN PPB 10 2 2 ree . Acralein

Al ACRYILE PPB 18 2 2 ees . Aceyloaitrile

Al4 ISTHER PPB i0 2 2 00 . Bis{chloroaathyl) sther

ATE BROMORE PPB 10 2 2 . Bresoacetone

AT8 HETHBRO PPB 10 2 2 . Hathy! breaide

Al7 CARBIDE PPB 10 2 2 . Larbon disulfide

ATS CHLBENI PPB 10 2 2 . Chlorcbenzans '

AlQ CHLTHER PPB 10 4 2 00 . 2-chlorosthyl vinyl ethe

All METHCHL PPB 18 2 2 e . Hathyl chiotids

A2 CRNTHER FPPB 10 2 2 e . Chlotonethy! sathyl ather

ABS CROTONA PPB 10 2 2 e . Crotonaldehyde

| I M | 1 | |
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Constityent
Code Nans
ASd DIBRCHL PPB
M DIBRETH PPB
AlS DIGRMET PFB
AS7 DIBUTEN PPB
ARS DICOIFR PPE
AR® 1,1-D1C PPB
ARG 2-DIC PPB
Al TRANDCE PPB
A92 BICETHY PPB
Ay DICPANE PPB
ASE DICFERE PFPRB
AYS DIENY PPB
A9 1,1-Dik PPB
A 1,2-Din FPPB
A8 HyoasuL ppg
B01 JCDONEY PPB
Ba2 NETHACR PPB
ED} METHTIHI PPB
B804 PENTACH [PFB
BR6 & §1124kc J'PPB
BOS 1122-tc PPB
Bas BRONDE PPB
— 20§ TRCMEGL PPB
o B1Q TRCUFLE PPB
BI1 TRCPANE PPB
Bl2 123-trp PPB
813 YINYIDE PPB
016 DIEIHY FPB
B19 ACETILE PPB
B20 ACETOPH PPE
Bzl WARFRIR PPB
B22 ACEFERE PPE
B23 AMENDYL PPB
824 ANIISOX PR3
B26 ANEITROL PPB
Bas ANILINE FP8
B27 ARAWITE PPB
B2a AURANIN PPB
B29 BEMICAC PPB
Bap BENIAAN PPB
pat BEXDICH PPB
Baz BENTHOL PPB
B33 SENDINE PPB
B34 BENIBFL, PPB
B38 BENIJFL PFB
pas PBERIQU PPB
B3z BEMICHL PPB
3 BIS52CHN PPB
839 8IS2CHE PPB
B4l BIS2EPH PPB

92125630152

TABLE 2. {contd)

Betaction

Baleyw
Linit Saaples  Detactien

]
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L 211
e
L 11)
e
L L1}
"”e
e
"
"
"
"
L1
L 11
249
(21
"
e
"”e
"3
(132
”"e
9
(1))
(11
LA2)
"
”e
*"e
(11
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"e
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latery Linits
Agency Exceed

EPAP

I

Full nane

! z-dilrono-s-ehloropropnao
‘2-di ro-althsao
1l brauensthans
i=dichlece=2-kutane
Dichlorsdiflusrossthane
sl=dichlorssthane
!-(ieltoro-thluo
tans-1,2-dichlsresthane
1= Jleilor--tiyl-aa
e3-dichioreprepans
l-di:hloropropou-
l I-lioth‘l idraxino
dinet y ydrat L]
!-dsnot 7! {drnxlnc
drogcn suifid
ud-lct hane
Yoth lcf{lonttralc
Nothan
Puntaculoroothan.
1,1 .I.J-totrachlorothann
1,1.2 !-utraeblarotluno
lrouo!
Trnchloroaoth:actblol
le:hIornluuofluorel-thana
Ir ichlereprepane
2 l-truehlnro’ropauo
{l chleride
hyfarsine
lcotun:trilc
Acataphanens
Earfaria
1-acctylan|aofluercnc
4-alinob,yhcn{
S-{aninenothyl)-3-isoxazelol
aitrels
Aniline
Aramite
Aurzaine
Banzfclacridina -
Benztalanthracer:
Bluzlno dichlaralothyl
Itn:on-ih
Benzidine
Bclto{b]iluoranthnno

Benzetjifiveranthens
benzequineae

B-nz!l chloride

Bin(2-chioresthoxy) lathanc

Bis z-eilorooth{ ’

Bis(2-athyibezyl) phthalat-
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TABLE 2. (contd)

L1

- seeceaseses=Copsbituant Lists¥AC 173-303-9906~umu=

Cozatitaent Dabaction Below ulatory Linits
Code Nane Units Liait Samples  Dataction Llaig laoae; Excead Full asne
Bag REXCEEN PP 18 2 2 e . Haxachlershenzens
890 HEXCBUT PPB 10 2 2 e . Hexachlerebutadions
891 HEXCCYC FPB 10 2 2 enr N Hexachlarecyclopuntadions
B892 HEXCETH TP8 10 2 2 e . Ilenchloru hane
893 INDEMDP P8 10 2 2 e . Iadcno(ll +3-cd)pyrons
B4 ISOSOLE Mm% 10 2 2 ess . Isesafre s
oS dALCILE PPH 18 2 2 e . Ialuoaltrlls
B9s RELPRAL PPB 10 2 2 vee . lln halan
B97 METHAPY PPB 10 2 2 see . H-t Frilcno
BoR METMNYL PPB 19 2 Z e . Heihe
830 METAZIR PPB 10 2 2 ses . z-nik:luiri‘ino
cot METCHAN PPB 10 2 2 e . -l.thylehohltirl
co2 MEIBISC PPB 10 2 2 e . 4,4 -nthrhubllf!-chlorouiliu)
cas METACTQ PPB 18 2 2 ser . l-lcthyl jactenitril
co4 WETACRY PPB i0 2 2 e . Het ll,l sethacrylate
cas METHSUL PPB 19 2 2 e . !-t | asthanesulfonats
cos METFROP PPB 10 2 2 e . 2*:0 |- 2-(-.%:1“:0} propionaldebyde-
cer METHIOU PFB 19 2 2 ave . Io' Syithiswracil
cas . HAPHQUI PPB 16 2 2 aee . 1.+ ntbthquinu N
o9 f 1ipaphs 'PPB 10 2 2 e . l-nph hylamins
€10 2-naphs PPFE 10 2 2 see . 2-naphthylanine
C1i MITRANL PPB 18 2 2 e . P-pitroaniline
Cl2 NITBENZ PPB 10 2 2 ves . Nitrobenzine
c13 RITPHEN PPB 10 2 ey . 4-nitrephanel
14 HMIBUTY FPR 10 F 2 e . N-n tnuh -aebot ylaniae
Ci6 DI PPB it 2 00 . N-nitrasedisthanclanine
cis MNIDIEY PPB 19 2 e . E-n troudinthllulnl
17 NNIDINE PPR 10 2 ses . N-pitrosedinethylanine
cls HRIMETH PPB 10 2 e . H-n trounthyhttylniu
Cig SNIURET PPB 10 2 e . K-nitrose~ -uth{ utsthaas
€20 NNIVINY PPR 10 2 see . N-nitrosensth aylasine
€21 1IN0 PPR 10 2 ses . N-nitresonerpheiine
€22 ANINICO PFH 1 2 s R N-altrosenerrnicetine
C23 ANIPIPE PPA 10 2 ene . Nenitresepiperidine
C24 KITRPYR PPB 10 2 e . Nitreaspyrrelidine
C26 NITRTOL PPB 13 2 e . G-aitre-e-teluidine
28 PENTICHE PFB 16 2 ese . Pantachiorshanzens
g27 PERICHN PPB 10 2 e . Pantachierenitrebanzens
€28 ENTC PPB 19 2 tee 220 EPAP Pentachliorephens!
c29 PHENTIN PPB 10 2 2 ees 210 EPAP Phenscetin
[+]'] PHENINE PPD 10 2 2 e . Phaaylanedisniae
¢l PHY PPB 1] ? 2 ey . Phihalic acid esters
32 PICOLIN PPR 10 2 2 s0» . 2-piceline
C33 PRONIDE PPB 10 2 2 e . Pronanjds
[+ 1] ESERPI PPB 19 2 2 e . Resscrpine
%11 RESORCI PPE 19 2 2 . Resorcinol
(31 Al PPB 10 H 2 s . Stfrol
€37 TETRCHB PPB 10 2 2 see . 1,2 sS-tatrachiorobes zane
€390 IETRCHP pPB 10 2 2 0 . 2,3,4, .6 ~tatrachisrophanel
o TRIURAM PPB i0 2 2 eee . Thidraa
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Constitueat
Cade Nane
c41 TELUDLA
42 OToLHYD
(411 TRICHLE
C44 24b-trp
€46 248- trg
<48 TRIPHO
ca7 SYMNTRIN
Cis TRISPHD
(1] HBENZOPY
cso CHLNAPZ
(71 BISZETH
£52 HEXAENE
53 HYDRAZI
(471 HEXACHL
C56 NAPHTHA
[41] 1237R
Csa 135TRI
[13] 12847E
cao . 12381E
cs1 i "TETERYR
ce2 CHLLATE
a3 CARBPHT
a4 ISULFQ
ces DIMETHO
ces HETHPAR
car PARATHI
¢l FORWALN
cre KEROSEN
81 ETHYGLY
(41 ] DIOXIK
cay CITRUSR
caa CYANBRO
ca9 CYANCHL
o0 PARALDE
el STRYCHA
€92 HALHYDR
o3 NICOTIN
Co4 ACRYIDE
(417 ALLYLAL
[4°1) CHLORAL
et CHLACET
cse CHLPROP
cee CYAKOGN
Ho1 DICPROP
HO3 ETHCARB
Ho4 ETHCYAN
HOS ETHOXID
Hoe ETHMETH
HO FLUDRGA
HO aLYL oY
HO® . Is08uTY
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TABLE 2, (contd)
rsssumesean semmmremccceca-fonstituent Liste¥AC 173-303-990%
. Detection Balew !ulltor, Linits
ts Lisit Sanples  Detection Linit Ageacy Excasd
1e 2 (1 1] .
10 2 21 .
10 2 ”e .
10 2 " -
10 2 ane .
10 2 (X1 .
10 2 s .
10 2 2 see .
10 2 2 e .
ig 2 2 e .
1 2 e N
14 2 s .
3080 2 (11 .
10 2 "y .
10 2 L 1] .
10 2 s .
10 2 L1 ) .
10 2 2TY] .
10 1 }  aee .
100 2 2 e .
100 2 2 ses .
2 2 2 sss .
2 2 2 a9 .
§ 2 9e .
2 ? e .
2 ? "ws .
5§00 2 2 oee .
10000 2 2 en .
10060 2 2 oee .
.1 2 e .
1690 2 e .
3000 2 o .
3000 2 2 eee .
3008 2 2 wses .
50 2 2 sey .
500 2 2 e .
100 2 7 ses .
asoo 2 . B0 & EPAP
3300 2 2 e .
3000 2 2 e .
3cad 2 2 e .
3000 2 2 en .
3000 2 2 sen
doog 2 2 wes .
3000 2 2 see .
3000 2 2 ses .
3000 2 2 e .
3000 2 2 e .
3040 2 2 e .
008 2 2 e .
3040 2 2 e .

- - _——— - tmensas -

Full nane

Tolvansdianine

Q-telnidine hydrochlieride

1,2,4-trichierobenzens

2,4,8-trichlerophenal

a- trlchlor-;hcnal

8-tristhyl phospherathioate

trinitredbanzene

(2,3-dibronoprepyl) phosphate

xo[-]ggron

larnsphazine

Blis(2-chloreisepropy)ether

Hexachlorogropana

Hydrazine

Hlxachlorophcu-

Itg thalens
trieblorcm-u:cuo
B=trich!isrel ne

1.2,! 4-tetrach orobcnz&uo

1,2.8, JB-tetracklorobenzans

T.tllllh,lg{rlphbl’llﬁ!

Chlsrebanziliate

Carbe h-lotinon

Bisuifoton

Dizsstheste

Icth{l parsthien

Parath

Fornulia

Karesans

Ethylcuc glycol

Dioxi

Citer red
Cysnogen bromids
leuﬂ’ln chloride
P:ral sgyde
Strychnine
Halaic hydrizide
Nicebinic acid
crylanide
11yl afcehel
hleral
hisroacetaidahyd
-c
¥

2.4,
g,n,

e
Tgl.
Ben
Ch

oroproplon{trllo

Al talat 4

nogen
chhloropropanol
Ethyl carbamate
thyl cysnide
Ethylens oxids
Ethyl methacrylate
Flusroacetic acid
Qiycidyliaidehyde
Isobutyl alcahe
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Capstituent
Cade Nama
10 NETZINE
Hi1 PROPYLA
o g
HY3 FEERYLL
H34 FOSRIUN
HiE FSTRONT
Hag FANTIUQ
R40 FTHALLE
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TABLE 2. (contd}
e bttt bl S Constituent ListsWAC 173-303-0000-cccecana .. -
Detaction Below Regulatery Linmits
Unita Lisit Ssaples  Detection Linit Agency Excead Full nase
pra ‘5000 2 2 e . Sethy] hydrazinme
PPB goe 2 2 e . N=propyliasine
PPB 3000 2 2 ove . 2-prepya-1-ol
PPB 1 2 2 4o . 2,4,5-
PPB 5 1 2 e . Boryllivn, tilbared
PPB 00  § 2 e . Sactun, f}itered
£ S S - iicpilee il
. atinen e

PPE 10 H 2 e : Thallius’ filterad
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FIGURE 2. Gross Alpha Concentrations in Samples from Monitoring Wells
Immediately Adjacent to the 300 Area Process Trenches,
June 1985 through February 1987

wells with alpha levels over 15 pCi/L this reporting period are: well 399-3-10
with an increase in January from 11.2 (December) to 17.9 and then a decrease in
February to 7.3 pCi/L; well 399-4-1 with an increase in January to 17.6 from
December’s 10.1 level and then a decrease to 10.8 in February; and well

399-4-7, which has consistently had concentration levels over 20 pCi/L this
past year. This period’'s reported alpha levels are 30 in December, 23.1 in
January, and 31.7 pCi/L in February.

Radium concentrations in all wells except 699-S30E15A remained the same as
previously reported. In February, radium concentrations in well 699-S30E15A .
increased from less than 0.2 pCi/L to approximately 1.5 pCi/t, which is still
below the 5-pCi/L USEPA drinking water limit.

Nitrate concentrations in wells near the trenches increased in December
but declined in January in all wells except 399-1-1 and 399-1-2 (Figure 6).
During February, the nitrate levels in 399-1-1 and 399-1-2 declined to normal
levels and increased in wells 399-1-5 and 399-2-1 (Figures 5, 6, and 7).
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FIGURE 5. Nitrate Concentrations in Samples from Monitoring Wells Immediately

Adjacent to the 300 Area Process Trenches, June 1985 through
February 1987

With few exceptions, lead concentrations in all wells remained below
detection limits. Lead concentrations above the detection 1imit remained well
below the USEPA drinking water limit of 50 ppb,

The pM of samples from wells 399-1-4 and 399-1-6 decreased to approxi-
mately 5.0 during February (Figures 8 and 9). This decline in pH is believed
to be associated with release of acid reported by UNC in early February.

The level of trichioroethylene (TCE) in well 399-4-1 has been reported
sporadically above detection level and the proposed drinking water standard,
but was not detected this quarter. Based on the isolated occurrence of TCE in
well 399-4-1, the well's position relative to the trenches, and the direction .
of ground-water flow in the 300 Area, the elevated level of TCE in this well is
presumably attributable to a source other than the trenches.
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FIGURE 8. pH Concentrations in Samples from Monitoring Wells Immediately
Adjacent to the 300 Area Process Trenches, June 1985 Through
February 1987

During the previous reporting period, the analytical results for metals in
the unfiltered samples from well 399-3-7 had been higher than for the filtered
samples. ODuring this quarter, however, the concentrations of the constituents
in the filtered samples increased to levels similar to those detected in unfil-
tered samples. The analytical results for filtered and unfiltered samples from
all other wells agree very closely for all metals except iron. Iron levels in
unfiltered samples from many of the wells are higher than in filtered samples.

Since monitoring was initiated, well 399-1-8, which samples the unconfined
aquifer at an intermediate depth, has generally had higher concentrations of
most natural constituents than reported for shallow wells 399-1-3 and 399-1-7
at the same location. Those constituents that are typically present in higher
concentrations in samples from well 399-1-8 than in samples from the adjacent
shaltow wells {e.g., barium, potassium, magnesjum, manganese, and sodium)
appear to be indicative of 1ithological differences in the aquifer intervals
being sampled. Conversely, ground-water contaminants {e.g., gross alpha, gross
beta, nitrate, copper, chloroform, ammonium) are generally detected in lower
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FIGURE 9. pH Concentrations in Samples from Monitoring Wells Near the 300 Area
Process Trenches, June 1985 through February 1987

concentrations in samples from well 399-1-8 than in samples from the shallow
welis. Any increase in concentration of contaminants reported in samples from
the shallow wells is generally accompanied by an increase of lesser magnitude
in samples from well 399-1-8. This increase indicates that contaminants are

reaching the intermediate portion of the unconfined aquifer but in concentra-
tions less than in the shallow portions of the aquifer,

Seasonal variations in the detected concentrations of several constituents
are evident. Although the variations are not universal, the following gen-
eralizations can be made. The reported levels of gross alpha, gross beta, -
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‘chloride, copper, and nitrate increased in samples from several wells during
-the first half of 1986. Based on the data for January and February of 1987,

the concentrations of these constituents, except nitrate, appear to be increas-
ing. Chloroform concentrations in most wells near the trenches increased
between June and September in both 1985 and 1986 (Figures 10, 11, and 12).
Continued monitoring in the following months will confirm whether or not the
.rends are repeating. Whether variations in the constituent concentrations are
caused by seasonal changes in ground-water flow or river stage, or are caused
by other factors such as operational procedures {e.g., the weir cleaning as
discussed above) is unclear at this time. Future monitoring and review of
existing data on water levels and operational procedures may help to define the
cause(s) of these variations.

The first draft of the interim characterization report is nearing comple-

.tion, It is scheduled to .e released to the State and the USEPA for comments
.during the next quarter.
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FIGURE 10. Chloroform Concentrations in Samples from Monitoring Wells
Immediately Adjacent to the 300 Area Process Trenches,
June 1985 through February 1987

26



co 921 2i63a163 e

Solid Horizontal Line represents Detection Limit

Wells near the Trenches Wells Distant from the Trenches .
Constituent=AB0 CHLFORM PPB  EPA Limil=None Conslituent=AB0 CHLFORM PPB  EPA Linmil=None

50 1 50 E
40 1 40 1
30 4 30
] 20 1 20 1

R
10 - 10+ e

i = |

b i} i

0 > 1“‘1 !

T L) T v ¥ 0 ¥ LI | LI [ L N T LI I MR il | T—F 7 L4 l L § T ¥ =77 T T ¥ 7 1 T 1 T -

JUNBS SEPB5 DECBS WARBG JUNB6 SEP86 DECBS MARS? JUNB5S SEP85 DECBS MARBG JUNB6 SEPBS DECB6 MARS7

% Collection dale _ Colleclion date
FIGURE 11. Chloroform Concentrations in Samples FIGURE 12. Chloroform Concentrations in
from Monito."ing Wells Near the Sampies from Monitoring Wells |
300 Area Process Trenches, Distant from the 300 Area ’ |
June 1985 through Process Trenches, June 1985 1
February 1987 Through February 1237 '

i Ik




9

/ #1834 SOLAR EVAPORATION BASINS

Three recently issued reports (USDOE 1986¢, e; 1987) contain information —
on the progress made and the data obtained by the RCRA Compliance Ground-Water
Monitoring Project for the 183-H Solar Evaporation Basins during the time
period from June 1985 through December 1986. This report includes information

-on subsequent activities and data. =

A more detailed discussion of all well installation and hydrogeologic
characterization work conducted since August 1986 was compiled during this -
quarter in the draft document "Interim Characterization Report for the Area
Surrounding the 183-H Basins." The final version of this report will be issued
in the next quarter, -

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION

Expansion of the monitoring project through installation of 16 new wells
was completed during the last reporting period. Locations of all wells now
used to monitor the 183-H Basins are shown on Figure 13, A discussion of dril-

ling including well completion information was included in previous progress
reports (USDOE 1986b, ¢; 1987), —

During this reporting period, selected lithologic samples from the new T
wells were analyzed for the following parameters:

1. grain size distribution - performed on all samples

2. soil moisture content - performed on al) drive barrel samples col-
lected above the water table

3. soil moisture retention - performed on all drive barrel samples col-

lected above the water table

4. bulk density - performed on six to eight samples from each of the

three deep wells
5. bulk porosity - calculated for the bulk density samples

6. hydraulic conductivity - performed on a total of three split-spoon
samples from deep wells 199-H4-12C and 199-H4-15(C.
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FIGURE 13. Location of 100-H Area Monitoring Wells
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- These analyses have been completed and interpretation of the results are now in

progress. These data and their significance will be presented in a future
progress report. ’

ROUTINE SAMPLING AND ANALYSIS OF GROUND WATER

Routine sampling and analysis of the ground water beneath this facility
has been conducted on a monthly basis since June 1985, Recent activities under
this effort and results obtained are discussed in the following two sections.

Collection and Analysis

Monthly sampling of the five wells originally in the monitoring network
continued throughout the quartar. In addition, dedicated, piston-type sampling
pumps were installed in the last of the 15 new wells. These wells were then
added to the monitoring network in January. All 20 wells were sampled three
times during the quarter, Most of the ground-water samples were analyzed for
the standard 1ist of constituents (see Table 2 in USDOE 1986e), To satisfy
requlatory requirements and to er ‘ure that no contaminants were overlooked,
additional analyses {listed in Table 3 of USDOE 1986e) were performed once dur-
ing the quarter for the upgradient well 199- H3-1 and the downgridient well

. 199-Ha.3,

Because of continuing problems with their total organic carbon (TOC) ana-
lyzer, UST has purchased and installed a new TOC analyzer. The backlog of
samples has been eliminated. Samples were collected, preserved, and stored
properly and are not believed to have been affected by the short delay before
analysis.

Discussion of Results

Analytical data obtained from samples collected in the 100-H Area between
December 1986 and February 1987 are included in this report and discussed in
the following paragraphs, Results for samples coilected in March will be
inctuded 1n the next progress report.

Analytical results from this reporting period are comparable to the previ-
ously reported data, In general, elevated levels of certain metals, anions,
radionuclides, and chloroform are present. Some of the data are discussed in
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JABLE 3, Summary of Analyses Conducted on Samples from 100-H Wells, December 1986 Through
February 1987
---------------------------- vesmcnnaccacncce-Constituent ListsContanination Indicatorgerecrmeccccacccncncncnacccncccnscasanrnasanves
Constituent Datection Balow Regulatery Linits
Code e Units Lieijt Sanples Detection Lisit Agency Excead Full mase
191 CONDUCT UMHD 1 §1 9 . Sﬁteifi: candyctaacs
1%¢ PH -} 3] L] . ;
(17 ToX rPR 100 [} [1:] . sbal erganic halagen
(1] Té4c PP : 1000 50 40 . Tetal srganic carbmn
........ PR, .- -—- --Constituant List=Drinking Yater Standards---- e evwo——
Constitusat Detaction Balew Regulatary Linits
Code Nans Units Lisit Saaples Dstaction Liait Agency Exceed Full nane
189 COLIFRM WPN 2.2 61 2 1 EMA Colifarn hacteria
111 ETA * PCI/L [ ] 51 0 S0 EPA z2xx GQress beta
131 AD1 cI/L 1 1] 14 5 Radium
212 SLEALFHA, FCI/L 4 51 2 18 EPA xxx Qress ziphs
AQS ARIUNM P8 ] 1] [ 1900 EPA Barius
AQ7 CADWIUN PPB 2 [T 1] 18 EPA Cadajus
ADS CHRGMUK PPB 10 11 9 68 EPA axx Chrenjun
ALD SILY PPB 10 51 Bl eve 50 EMA Silver
A2¢ ARSENIC PPO 5 51 43 4 EPA Arsenic
A1 MERCURY PPB .1 §1 1] 2 EFRA . Hercary
A22 SELENUN PPB § 5l 1 eor 18 EPA Seleniun
A13 EMDRIN  PPB 1 H 2 eee .2 EPA Endrin .
A3 WETHLOR PPB 1 2 2 eee it EPA Kethexychlar
AdS TOXAENE FPPB ! 2 e 5 EPA Texsphanae
AlS a=-BHC PPB 1 H see 4 EPA Alpha-BHC
A7 »-BHC PPB 1 2 (1] ] 4 EMA Bata-BHC
38 -BHE PPB 1 2 2 ¢ee 4 EPA Gasna-BHC
A39 -BHC PPB 1 2 2 eee 4 EPA Delta-BHC
A% LEADGF  PPB ] il ] ] 58 EPA Lead {(graphite furaace}
crz2 NITRATE PPB 50g 11 0 45000 EPA xxx  Nitrate
cH FLUORID PPB 500 11 4] 14080 EPA Flusride
H13 2,40 PPB 1 4 2 eee 108 EPFA 2,4-0
Hu 2.4 6T PPB 1 2 T 18 EPA 2,4, 6-TP silvax
H28 Fbskiun PPB 1 50 1008 EPA Bariun, filterad
H21 FCADEIL PPB 2 1) 4 10 EPA . Cadaiym, filtered
He2 FCHRUNI PPB 10 5l 8 i EPA zxx Cheeniun, filtered
Has FSILYER PPB H:| §0 0 eoe 50 EPA Silver, h!hrld
H371 FARSENI PPB $ & 48 - &3 EPA Arsenic, filtered
H3s FHERCUR #PB .1 50 60 ese 2 EPA MNeccury, filtered
Hae FSELENI PPB $ 1 S0 aee 10 EPA Seleniva, filtered
H41 FLEAD  PPB H 1 4 §9 EPA Lead, filtared
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TABLE 3. (contd)
[ —— [ PR, [ ~Loastituant l_i.l:ﬂu.]it, Characteristicg===vcccncaaa L g s Sy
Constituant Betection Belew Regulstory Limits
Code Kane Usits Linit Sanples Dataction Lisit Agency Excesd Full azae
ALl sgojul PPB 100 51 0 . Sedius
A7 WANGESE PPB § 11 24 . Hanganese
AlS IRON PPB (3] i1 16 Irea
(<34 PRENOL  PPB 18 2 2 eve . Phene!
(14 SULFATE PPB §00 it [ . Sulfate
C75 CHLORID PPB 5ol 61 0 . Caloride
24 FSODIUN PPD 108 1) ] . Sedius, filterad
H29 FUANGAN PPB $ 1 i . Hangamasze, filtered
H31 FIROX pPa ] 1] 40 - Irom, filtered
------------ reremmsetrremesesrrrmemmessrsnemncaaaConstituant ListsSite Spacifice-vocrvencacnaas ———a— -
Constibuent Datection Below Regulatery Linits
Code | Mane | Units Linit Sazplas Datactien Lisit Agency Exceed Full asme
LR | -
e10 ey’ #CI/L 22.§ 2 2 e . Cobalt-80
024 £5-137 PCI/L 20 2 2 s - Ceziun-137
[ET] RY PCI/L 172.5 2 2 eee . Ruthenius~188
121 SR PCI{L 3 2 [ . Streativa-90
124 U-CHEM Ucé L1258 2 [ . Natwral wranive
AR3 STRONUM PP 300 ] 10 . Streatiun
AD4 TIKC PPB 3 113 0 - Linc
AQS CALCTUM PPE [ 1] 51 L] . Calciva
A12 NICKEL PPB 10 (11 34 . Nickel
A1l COPFER  PPE 18 1] 44 1380 EPAP Cepper .
Al4 VANADUM PPS [ it " . . Yansdiuvw
Al8 ALUWNYKE PPS 150 [ 11 1] . Aluaiaug
All PETASUR PP 108 51 ] . Petasaiva
ASQ WAONES  PFB e 5 (] . Hagnesiun
AS7 1,1,1-T PPE 19 il 43 288 EPA? 1,I,1strichloroathane
ATD pERLENE PP 10 61 M . Parchlersethylons
A CHLFORE PP 10 [} 12 . Chlorefars
A93 WETRYCH PPB 10 §1 bl eue . Hethylans chileride
cen ANKONIU PPB 114 §1 41 . Anasniun ien
His FIINC rr3 § 50 52 ) . Zinc, filtared
H1g FCALCIU PP3 50 1] (] . Calcius, filtared
H2E FMICXEL PPB 18 1 ] 41 . Kickel, filtared
H28 FCOPPER PPB 10 ] 4“ 1304 EPAP - Copper, filtersd
N27 FYANADT PPB 3 i 14 . Yanadiva, filtered
K23 FALUNIN PP 1860 114 4 . Alusinue, filtered
N3g FPOTASS PPB 100 1} . Potassive, filtered
432 FNAGMES PPB ¢ 1 [ . Wagaesiue, filtersd
Ha§ FSTRONT PPB 300 §0 1 . Stroatius, filtered
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TABLE 3. (contd)
emmemsemmmsssssrecsmasameame.enaa ses=sevem=s-Constituent ListeSite Spacific tag-alengeecc-ceccaaa. rrasLredevassea TRt E e
Conatituent Detaction Balow Regulatory Limits
Cods Kaae Units Liait Saaplas Detection Linit Agency Exceed Full name
A0l BERYLAM PPB | 1 (38 Bl ses . Qeryblian
AD2 SNIUN  PPR 300 51 6l oo . Ssaiua
Als ANTIONY PPB 160 § §1 wee . Antinon
A81 TRANE PPB 18 [ 61 00 § EPAP Tolrlck!oro-othanc
ASd METHUNE PPB 10 § Bl ees N Methyl sthyl ketens
ASg 1,1,2-T PPB 14 § 5L eee . l,l,{-trit loreethane
AS9 thilexe PPa 19 [ 51 eee i Emap Trichlersethyione
ATl IPXYLE PPB 18 & 81 oo 440 EPAP Xylane-o,p
| 31 W-XYLE PPB 10 § §1 eer 440 EPAP Xyleng-s
(3] PHOUSPHA PP 1009 § 11 . [ 4 .sgiat.
H33y FBERYLL PPB ] § 9 Berylliea, filteared
|1 ] FOSMIUM PPB an ] B eee . Sssive, f“'..ud
s FARTIND PPD 194 § 0 e . Amsineny, filtered
----- —— mmmeoscesccaceccac-Lonstitusat ListaUAC 173-303-0005 - -
Constitueat Detaction Balow Regulatery Liaits
Code Namé: *  Uaits Lisit Sanples Datection Linty Agency Excaed Fuil name
» 1
A23 & 'tHaLtun ' pra 18 2 2 e . Thallius
A24 THIOQURA PPR 208 2 2 v . Thisures
A% ACETREA PPB 209 2 1 aee . !-lclt[l-!-tkiurn
A28 CHLOREA PP3 208 ] 2 see . 1-(e-c lorotbonyl) thioures
A27 DIETROL .78 200 H 2 e . Oisthylstilbesters)
A28 HYR PPB 208 2 2 e . Ethylansthiourea
A9 NAPHREA PPB 208 ] 2 mn . 1-naphthyi-2-thisurea
A32 PHENREA PPQ 200 2 2 eee .o ..E:...,d.,;,-..,..
AdD b PPR ] 2 2 e . ob
[ 133 DOE 41] 1 2 2 aes . DDE
Ad2 20T PPE 1 2 2 e N DDT
A3 HEPTLOR PPB 1 2 2 vee 0 EMAP Heptachler
Ad4 BEPTIDE PPB 1 2 2 e 0 EPMAP Heptchlior apazide
AdLE DIELRIN PPB 1 2 2 eee . Disld. in
AT ALDRIK PPB 1 2 2 o0 . Aldrin
ALS CHLOANE PPB 1 2 2 e 1 EMAP Chlerdanae
A4 EXDO1 PPB 1 2 2 e . Endesuifan I
A2 ENDD2 PPB 1 2 2 ene . Endesulfan 11
A82 BENZENE PPB 18 2 2 eee b EPAP Benzens
AS3 10XANE PP8 §00 2 2 eon R Diexane
A8k PYRIDIXN PPR £0Q 2 2 e . Pyridine
ASS TOLUENE PPB 18 2 2 e 2000 EPAP Teluens
AT2 ACROLIN PPB 18 2 2 oo . Acrsisin
AT3 ACRYILE PPB 18 2 2 een . Acrylonitrile
AT4 ISTHER PPB 1 2 2 e . Ris{chlorvasthy)) other
ATS OROKOGNE PPB 18 2 2 e . fGrenezcetens
ATS NETHORE PPB 10 2 2 e . Methyi hreside
Al? CARBIDE PPB 10 2 2 e . Carben disulfide
AT8 CHLBENI PPB 10 2 2 eee . Chisrsbenzens
A9 CHLTHER PPB 12 2 2 ses . 2-chlorosthyl viayl ether
AL METHCHL PPB 18 2 2 e . Hethyl chleride
AB2 CHWTHER PPB 18 2 2 vee . Chlorensthyl asthy! esther
AS3 CROTONA PP 16 2 2 s . Crotonaldehyde

e owar vaw
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JABLE 3. (contd)
....... meeecmscenssecsemconccemtirsnrnsmanenneeeeeConsbituent LestaTAC 173-303-0905cnccnccmcrcannrrstarvecantnoceconsnnecssssnnannme
Censtituant Detactien Selaw Regulatery Liaits

Code Kame Units Limit Sanples Dataction Lll?t Agency Exceed Full mame
B4 BROPHEN PPB 18 < 2 e . l-brolophua{I heayl sther
[ 1} BUTEENP PPB 10 2 2 e . Susyl tou:i ,I:a-‘::-

343 BUTDINP PPB 18 2 2 e . 2-sac-dutyl-4, 8-dinitrephans]

414 CHALETH PPB 18 ? 1 e . Chloraalkyl athars

45 CHLARIL PPB ] 2 .. . P-chlersaniliae

48 CHLCRES PP ] ] (11] . P-chlere-s-cresel

47 CHLEPEX PPEB [ ] e . 1-chiore-2,3-apexyprepans

48 CELNAPH FPB ] 2 e . 2-chior hthalens

49 CHILPHEN PPD ] 2 e . 2-chlorephanc!
[11] CHRYSEN PPFB ] ] ETT] . Chrysons
851 CRESOLS PP8 [ 2 1o . Cresels
Bs2 CYCHDIN PPE [} 2 (11 . 2-cyclohoxyl-4 4-dinitrephenes

53 DIBAHAC PED 14 2 *s0 . Didenz{a h)acridine ’

54 DIBAJAC PPB 18 2 (31 . Dikentia, flaceid’ ne

56 DIBAHAN FPPB [ 2 . Dibanz[z hlanthracens
58 DIBCACA PPB ] 2 . TH-dibenzelc,gjcarbazels
134 DIBAEPY PPB ] 2 . Diksazefs, s]pyrens
BES DIBAUPY PPB L 2 . Dibenze[a, hipyreas
269 DIBALPY |PFi 13 2 . Dibenze[s ilpyrene
§s¢ -7 DIEPHTH -lpps . H ‘ : Di-azduis] sblasiate
ge1 12-dben PPB 19 - 1,2-dichlerebenzens
282 13-dben PP 10 2 . 1,3-dichierebanzecse
183 14-dben PPB [} 2 . 1,4-dichlerebenzens
BS4 DICHBEN pPE [} 2 2 . 2,3%-dicklershonzidine i
B6S 24-dchp PPE e 2 2 - 2,4-dichlerophenol
Bes 28-dchp PPB 18 2 2 - 2,8-dichlerophencl
B&? DEEPHIH PP e E 2 - Diathyl phthalate
aes THYS PP ¢ 2 . Cibyérasafrols
Bag DIMEYRE PP [] 2 . 31,3 -ditnsthoxybanzidine
arg DIMEANE PPB 18 2 ] - P-dinethylaninsazobenzens .
811 DIMBENI P 10 2 2 . 7,12-diasthylbenz[a]anthracene
812 DINEYLD PP 18 2 . 3,3 -dimathyibonziding
H OTuptAN b H 3 : Jitanns L inethrlshensthyl

¥ . phz,2lsha-dine susthylasine

BIS DIMPHEN PPB 0 2 2 3 2. 4-dine h‘I nenct ' y
B8 DINPHTH PPD 10 s 2 . Dinathyl p t‘alato

B17 DIKBENZ PPE 10 2 2 . Dinitrebenzens
B DINCRES PPB 18 2 2 . 4,8-dinitro-s-cresel and salts
819 DINPHEN PP 10 2 2 . 2,4-dinitrophencl
as0 24-dint PP 10 4 2 - 2,4-dinitretoluane
81 28-dint PP 1 2 2 - 2,8-dinitrotoliuene
882 DIOPHTH PPD 1t ] 2 . Di-n-ectyl phthalate '
B83 DIPHARI PPB i 2 2 - Dl;htgyl:lluc i
B84 DIPHHYD PPB 1 2 2 . 1 2-diphenyihydrazine
BOG DIPRMIT PPB 10 2 2 - Di-a-gpropylnitrosanine
1] ETHMINE PP 10 2 2 . Ethylensinine .
B87 ETHNETS PPB 10 2 2 . Ethyl sethanesulfenate
Ens FLUGRAN PPB 13 2 2 - Flusranthane
B9 HEXCBEN PPB 10 2 2 N Hexachlorobenzanse
B%C HEXCBUT PPB 10 2 2 . Hexachlorabutadisne
B¥t . HEXCCYC PPB 10 2 2 . Mn:neh!nroc{cIopcutadicun

892 HEXCETH PPB H 2 2 . Hezachlorosthane

! 'ﬂ
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I1SOSOLE
MALOILE
WELPHAL
RETHAPY
HETHNYL
WETAZIR
WETCHAN
MEIBISC
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TRIPHES
SYNIRIN

Units

Datection
Licit

e s gt s Pty G Gt Sl . s e G G o S G Sl B vk b s G P s Y ek it
==t -F-1-1-0-l-[-F-T-F -F -F-T-F -1 T F-T¥-¥-Y-T-T-Y=1-"

10

V- e gum G 4 ek P s e

-k gas
[-1-1-J-1-2-F-T-F=1-1-7-]

9

Sasples

HNN“MNNMn””»MNNHH”“””H"NNH“NMNMHMN”"NNMH“N"“”Nﬂ”"»ﬂ”

2

2 546 301

TABLE 3. (contd)

7 3 -

LI L Y P e L LY R Y PR LY T P Y 2

Phthalic acid estars
2-piceling
Fronanide
Rasarpiae
Resercinel

Balen Regulatory Linits
Detection Linit Agency Exceed Full asme
2 e . Indexe (1 2, 3-cd)pyrene
2 e . !soaafrg'e_
2 e . Waloncniterile
2 e . Welphalan
2 e . Hethapyrilens
T o0 . Wethelonyl
2 e . 2-sathylaziridine
2 e . 3-usthylchalanthrane o
2 e . 4,8 -nathylanedin{2-chisroaniling)
2 eee . 2-nathyllactonitrife
2 see . Hothy! sethacrylate
2 vee . Hnth{l nethaneauifonate .
2 e . 2-as h{l:?-(-othxllilo) propisnaldehyde-
2 e . Hethyithiouracil
2 eee . . l,l-ul:illoquinll.
s0e . 1-naphthylanine
see . 2-at!ith1!tgllc .
(1T . P-nitresailine
2 een . Nitrebanzine
2 ses . 4-nitrophene| R
2 aes . Ne-nitresedi-a-butylasine
2 wes . Nenitressdiathanelanine
2 2w . N-nitressdiethylasi
(17 . H-uitronodilctl,lalluo_
tes . K-nitresonsthylethylasine
2 e . M-nitrese~-R-methylurethane
2 ene . H-sitreseaethyivinylamine
2 eee . N-nitresensrpheline
2 eee . N-nitresenornicatine
2 ves . N-nitresepiperiding
LIT) . Nitrosoprrralidine
. E-aitre-e-teluidine
. Paatachieradanzans .
. Pentackioronitrebsazens
220 EPAP Pantachlarophaaci
220 EPAP Pheanacatia
. Phenylanedinnine

B3 1D A3 BRI A3 Y KD A AF R A R A3 A3 A3 A3 A3 A3 M3 B b

e bt 8w

Safrel

1,2,4 5-tetrachlerebanzense
2,3,4,8-tetrachleraphanel
Thiuran L.
Toluanediauine .
0-toluidine hydrechloride
1,2,4-trichlorebonzens

2,4 ,6-trichiorephane!
2,4,8-Lrichlorophenct
0,0,0-triathyl phesphorothioats
Sya-trinitrobenzens
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TABLE 3. (contd)

[ —— R LT T T, rrmmee.- ~=+Constitvens LjstslAC 113-303-9906-cccccan= By p—— T
Constituant Detaction Belon Regulatery Lisits

Code Hane Units Liait Sanples Oetaction Lisit Ageacy Excesd Full mase

(] TRISPHE PPB i 2 2 e . Tris{2,3-dibrevapropyl) phesphate

[£3] BENICPY PPB 10 H 2 ene . Boares]lpyrens

(41 ] LNAPZ PPB 10 2 2 oo . Chlernaphazine

&t BIS2ETH PPB i 2 2 eoy . Bis(2-chliorainapropyl)other

[41] HEXAENE PPB 18 2 2 40 . Hezachiereprapenn

€63 HYDRAZI PPB o0 2 2 e . Hydrazine

Ch4 HEXACHE PPB 18 ) 11} . Hoxzschlerephans

(111 NAFHTHA FPPB 19 ) e . Naphthalans

Cis 120TRI PP 1 sos . 1,2,3-trichlorshenzene

(47 138TRI  PPB 10 2 ne . 1,3,6-trichlereben

(41 ) I24TE MM 18 F 2 o0 . 1,2,3,4-tetrachler

({1 12381E PPR 18 11 . 1,2,3,5-tatrachiarshonzens

o1 TETEPYR PFPD 100 i (1] * . tutraoti;ls{rophotphl&o

{52 CHLLATE FPPB 198 e . Chisrabanziiate

€43 CARBPHT PP3 2 " . Clrbo,hoaothlcn

(1 1] DISULFE PPO 2 1Y} . Disulietan

ces DIKETHE PPR § e . Disstheate

a8 METHFAR PPB 2 4 e . I.tltl parathion

cs7 PARATHL lPPi 2 4 vee . Parathion

cTe o -LYANIDE . PPB L] b tee . Cyanide

cre FORMALN PPB 500 2 LI . . Fernalin

& PERCHLE PPB 1608 2 2 eae . Perchierate

<1y KEROSEN PPA 1000 2 2 ses . Kereasne

car CITRUSR ¥FPD 1908 2 2 e . Citrus red

(*71] CYANBRZ P#PB 3260 2 2 see . Cyanegen bresids

117 CYANCHL PPR aoqQe 2 2 e . Cranegen chleride

csb PARALDE PPR 090 2 2 see . Paraldegyde

61 STRYCHX PPB 1 2 2 oes . Strychnine

o2 MALHYDR PP [11] 2 2 e . Hateic hydrizide

[3°F] NICOTIN FPPB 0 2 2 eor . Nicotinic acid

c94 ACRYIDE FPPB 2000 2 2 eee ¢ EPAP Acrylaside

ces ALLYLAL PPR aooe 2 2 e . Allyl alcohsl .

cse CHLERAL PPB 3008 2 1 v . Chloral

€97 CHLACET PPR 000 2 2 e . Chisreacetaldehyds

€as CHLPROP PPY 3060 ¥ 2 wesr . S-chleroprepienitrile

41 CYANRCN PPR 30068 2 2 see . Cyanegen

HO1 DICPROP PP3 3009 2 2 ene N Dichloreprepanel

HO3 ETHCARE FPPB 3600 2 2 e . Ethyl carbasate

HO4 ETHCYAN PPB 3800 2 2 see . Ethyl cyanide

HOS ETRGXID PP igo0 2 2 eee . Ethyiens oxids

HOS ETHMETH PPB 3000 2 2 een . Ethyl ssthacrylate

HE7 FLUOROA PPR 3000 2 2 wew . Fluoreacetic scid

Hoa GLYCIDY PPB 3ned 2 2 oo . Qlycidylia)dehyds

Ho9 ISQBUTY PPR 3008 2 2 eee . Isobutyl alcohol

K18 RETZIKE PPR 008 2 2 wes . Methyl hydrazine

N1 PROPYLA FPPB agoe 2 2 s . N-propylazine

H12 PROPYNS FPB ooe 2 2 ans . 2-propyn-~-f-el

His 2,4 .5-T PPB 1 4 2 02 . 2.4 6-

40 FioALL: PP 1 2 2 aee . Thallivs, filtered

eee - Indicates all sanples ware befow detection linits
2xg + [ndicates that rgguiatory ligits vare exceeded
EPA - based on limils given in $OCFR 285, Appendix 111,
EPA Iateris Prinary Drlnhnaz Yater Standards
L]

EPAP - based on proposed Mazieus Ceataminant Levels




more detail in the remainder of this section and are also shown on plots. The
well numbers are denoted on these plots by the last part of the well name
(E.g., 199-H4"3 = 3. 199"”4"12(\: = 120).

A summary of all results obtained for samples collected from December 1986
through February 1987 is presented in Table 3. For those constituents that
were undetected during this time period, three asterisks appear in the column
labeled "Below Detection." Also, any constituent having at least one value
above the regulatory standard or a screening Timit are marked with three X's in
the column labeled “Exceed." The raw analytical data for all constituents with

Ty
at least one value above the detection limit are presented in Appendix C of
P volume 3.
- Figures 14, 15, and 16 show the levels of conductivity, sodium, and
= nitrate, respectively through the most recent sampling period, The signifi-
™ cance of thase data is that the concentrations in well 199-H4-3 are on the
- increase following a large decrease from a June high. As reported in the pre-
R vious progress report (USDOE 1987), these trends can be related to fluctuations
o9
— Norixontal molid line ls detection 1imit
List=Contamination Indicatora Conastituent=19} CONDUCT UMHO EPA Limit=None
N ,
4000 1 ' ,
Q Ll
5000
. . 4
4000 . ‘ "/ ‘&,"\
s
3000 ] ' A yt
l\‘ /" \n ,',
P “. I"‘ * .\ -"’
2000 ‘\“ . Jt‘ “5/ “\\‘ ',a” “
v““""“’-::' . R /
1000 s A N K e
e e e ST T S S Y S N
Qe —————————— ———
JoNad sErO0 DxcaB MARBS Junas szrao o) 1. 1] MHaner

. Calleation dats

FIGURE 14, Conductivity Values in Samples from Monitoring Wells for the 183-H
Solar Evaporation Basins, June 1985 Through February 1987
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Korisontal solid 1ine is detectlon limit
List=Quality Charactaristics Cons\ltusnt=Al1 SODIUM PPY EPA Limit=None
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700600 { \\
A A
800000 1 S kY
i - . \
200400 1 ’ \

JUNSS SEraS DECAD KARSS JUNa0 SErse bECas MARET

Collectioa date f

FIGURE 15. Sodium Concentrations in Samples from Monitoring Wells for the

FIGURE 16,

183-H Solar Evaporation Basins, June 1985 Through
February 1987

Horizontal aolid line ts detesotion limit
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Collection date

Nitrate Concentrations in Samples from Monitoring Wells for the
183-H Solar Evaporation Basins, June 1985 Through February 1987
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in the water table elevation, Water table elevations in five of the monitoring
wells are shown in Figure 17. These data indicate that periodic fiuctuations
in water levels occur and are related to river stage. Wells near the river
(199-H4-3, 199-H4-4, and 199-H4-5) show larger fluctuations than those further
from the river (199-H3-1 and 199-H4-6). The current increases in the subject
parameters appear to be related to peak water levels in January, This trend
should be better defined with additional monitoring data.

The spatial distribution of key parameter concentrations for January are
presented in Figures 18 through 27. These figures were reviewed with the
Washington State Department of Ecology representatives, Roger Stanley and
Dennis Erikson, on March 30, 1987, as part of the decision process for Phase
I1I drilling. The significance of these data is that distributions of gross
alpha, gross beta, sodium, and nitrate (Figures 18 to 21) are vastly different
in extent from chromium, sulfate, magnesjum, potassium, calcium, and chloroform
(Figures 22 to 27)., Both State representatives agreed that the two parameter
groups differed in their extent and indication of ground- water flow. The
obvious question of the source of chromium and chloroform was raised.

378 1

3781

s 1
I \
I\ Wicry ‘ h\ ot
1 PN YA <V r ,J&
AN ; 'ﬂ Vs
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\ et Vet ) ald
373 \\ \\ 7/ \- J \ "'- }]
\ v - x,,
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a70 1
L e e e e B e T —
JtNaa sxras DxCan MARSE Junas axran EELIT NANSY

Colleation date

FIGURE 17. Water Table Elevations in Ft above MSL for Monitoring Wells for the

183-H Solar Evaporation Basins, June 1985 through February 1987
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FIGURE 18.

FIGURE 19.

3 108 Rednier
Buding

Spatial Distribution of Gross Alpha in the January 1987 Sample Set
from Monitoring Wells Near the 183-H Solar Evaporation Basins

- E A\

Spatial Distribution of Gross Beta Concentrations in the January
1987 Sample Set from Monitoring Wells Near the 183-H Solar
Evaporation Basins
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FIGURE 20,

FIGURE 21,

Spatial Distribution of Sodium Concentrations in the
January 1987 Sample Set from Monitoring Wells Near
the 183-H Solar Evaporation Basins

!

|

A

|

Spatial Distribution of Nitrate Concentrations in the
January 1987 Sampie Set from Monitoring Wells Near
the 183-H Solar Evaporation Basins -
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FIGURE 22, Spatial Distribution of Chromium Concenirations in the

January 1987 Sample Set from Monitoring Wells Near the
183-H Solar Evaporation Basins

FIGURE 23, Spatial Distribution of Sulfate Concentrations in the
January 1987 Sample Set from Monitoring Wells Near
the 183-H Solar Evaporation Basins
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FIGURE 24, Spatial Distribution of Magnesium Concentrations in

the January 1987 Sample Set from Monitoring Wells
Near the 183-H Solar Evaporation Basins
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FIGURE 25, Spatial Distribution of Potassium Concentrations in

the January 1987 Sample Set from Monitoring Wells
Near the 183-H Solar Evaporation Basins '
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FIGURE 26,

FIGURE 27,

Spatial Distributfon of Calcium Concentrations in
the January 1987 Sample Set from Monitoring Wells
Near the 183-H Solar Evaporation Basins

16
Spatial Distribution of Chlorofarm Concentrations in

the January 1987 Sample Set from Monitoring Wells
Near the 183-H Solar Evaporation Basins
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/ Waste characterization information on CERCLA sites in the vicinity was
reviewaed. Waste inventories prasented in Volume Il of the *Draft Phase 1
Installation Assessment of Inactive Waste-Disposal Sites At Hanford" (USDOE
1986b) show that several previously used liquic waste disposal cribs containing
up to 2000 kg of sodium dichromate are located in near proximity to the 183-H
Basins., In light of these potential sources of chromium, the U.S. Department
of Energy (USDOE) presented the idea that the chromium contamination is clearly
more widespread than the plume-defining parameters such as nitrate, sodium,
gross beta, and gross alpha and should be studied under ongoing RCRA Cor-ection
Action and CERCLA Remedial Accion Programs. The representatives of the
Washington State Department of Ecology agreed that the USDOE proposal was
reasonable,

Phase III Site Assessment

Phase LIl drilling for the 183-H assessment will be focused in two areas:
north of the basins in an area of suspected Ringold Formation high and to the
south of the basins where there is a "hole" in the coverage. After discussions
with the representatives of the Washington State Department of Ecology, three
wells will be drilled in Phase I1l. The locations of these wells are shown in
Figure 28, The strategy for completing these wells is to complete, test, sam-
ple, and perform gross alpha, gross beta, sodium, nitrate, and chromium
analyses on a priority turn-around basis for well 199-H4-16 first. While the
sampies are being analyzed, well 199-H4-17 wil drilled. Lastly, depending
on the results of the analyses from well 1991@%:?:6, well 199-H4-18 may be
drilled. The importance of two wells to the south of the basins is to ensure
that the southern boundary of the 183-H contaminatfon plume is bounded by a
well inside and a well outside of the plume. If well 199-H4-16 is cutside the
plume, well 199~H4-18 would be needed only to further refine the southern
extent of the plume. In this case, well 199-H4-13 would be drilied between the
183-H Basins and well 199-H4-16. If well 199-H4-16 {is outside the plume and no
further refinement of the plume's extent is required, well 199-H4-18 will not
be drilled, These three wells will be shallow, water table wells.
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TABLE 4. Summary of Hydrologic Testing and Well Development Planned

for Phase III Assessment of the 100-H Area

Lurecvned Height

Interval of Water Developement
Well Name {tt) Formation Col umn of Well Aguifer Testing
199-H3-2A 36-51 Uncon Seds 10 completed compl eted
199-H3-28 50-55 Uncon Seds 15 to be done No
199-H3-2C 100-110 Ringoid 70 to be done to be done/limited
199.H4-7 38-53 Uncon Seds 10 compl eted to be done
199-H4-8 38-48 Uncon Seds 4 to be done to be done/limited
199-H4-9 36-46 Uncon Seds 3 to be done . to be done/)imited
199-H4-10 23-38 Uncon - Seds 10 completed-. - completed
199-H4-11 38.58 - Uncon Seds 190 completed  ~ ‘completed
199-H4-12A  33-48 Uncon Seds 10. = completed  completed
199-H4-128 45-50 Uncon Seds ~ -~ 13" ' “td be done ~ No
199-H4-12C 72-82 Ringoid 4¢ - to be done to be done/limited
100-H4-13 37-52 Uncon Sed i0 to be done to be done
199=-H4-14 38-53 Uncon Seds 10 completed completed
199«H4~15A 27-42 Uncon Seds 10 compl eted completed
199-H4-15B 37-42 Uncon Seds 12 to be done No
199-H4-15(S) 78-80 Ringold 50 to be done to be done/limited
199-H4-15(R) 194-196 Ringold 160 to be done to be done/limited
199-H4-15(¢) 295-297 Ringold 293 to be done to be done/limited
199-H3-15({P) 325-327 Ringoild 327 to be done to be done/limited

Additional hydrologic testing and well development of Phase II wells will

be conducted during Phase I!I,

Table 4,

previously tested will not underge aquifer testing,
tested for this reason are 199-H3-2B, 199-H4-12B, and 199-H4-158,
testing 1n the Ringold Formation has not been performed thus far,

Specific work to be conducted is presented in
Wells that are within a few tens of feet of wells that have been
Wells that will not be

Aquifer
Testing

methodology will be altered to accommodate the low transmissivity conditions

expected,

Slug testing of low permeability zones will not be conducted at this

time so that the chemical integrity of any water samples can be preserved.
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200 AREA LOW-LEVEL BURIAL GROUND

During the previous quarter, work centered around completion and delivery
of the Compliance Plan. The plan was delivered to the Washington Department of
Ecology and the USEPA on January 30, 1987.

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION

ey

Drilling specifications, prepared and reviewed during the previous quar-
ter, were sent out for bids. A single bid was received fér the 200-West Area
driliing and no bids were received for the 200-East Area drilling. Award of
the 200-West Area contract is awaiting final contract review by the USDOE.,

The 200-East Area contract has been subdivided into four smaller contracts
to enabie smaller drilling contractors (with limited bonding capacity) to par=-
ticipate in the bidding. The bids will be opened sequentially starting April
10, 1987. Delays in awarding the drilling contracts are impacting the ability
to perform the work within the Consent Agreement Milestones.

Numerical modeling of the hydrogeologic system underlying the 200 Areas
has continued during this quarter. Emphasis has been placed on the long- and
short-term effects of liquid waste disposal on the placement and operation of
the monitoring system planned. Based on this modeling effort, the depths of
the wells to be drilled in the 200-East Area have been standardized at the top
of basalt.

ROUTINE SAMPLING AND ANALYSIS OF THE GROUND WATER

No samples were collected during the quarter,
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NONRADIOACTIVE DANGERQUS WASTE LANDFILL

Activities conducted in this reporting period include completion of hydro-
geclogic characcerization, as-built drawings, litholegic logs, geophysical
logs, sediment analyses (particle size and h'uraulic properties), installation

~of pumps in two additional deep monitoring ~~!ts, and quarterly ground-water

sample collection and analysis in five shallow and two deep monitoring wells,
A draft of the interim characterization report is currently receiving internal
review.

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION

Drilling at the NRDY Landfill was completed in the previous quarter (see
USDOE 1987) with final monitoring well completion occurring on January 5, 1987,
of this reporting period. Final well completion involved surface grout work,
installation of a protective casing, and addition of locking well caps. All
sample pumps were jnstalled by January 13, 1987, The locations of all wells
considered part of the NRDW Landfill project are shown in Figure 29,

Well Drilling Effort

Well drilling was c6mp1eted in the previous quarterﬁ however, sediment
analyses, lithologic logs and well construction summaries, and geophysical logs
have baen completed and are compiled in this report in Appendices D through F
of Volume 3,

Hydrogeologic Characterization Effort

Sediment samples collected from previous well drilling were analyzed for
grain size, calcium carbonate content, and moisture content. These data are
reported in Appendix D. The sediments above the water table are generally dry,
3-to-8% moisture (on a dry weight basis) with only a few thin (0.5 to 1 in,
thick) lenses exceeding 20% moisture {see Appendix D of Volume 3).

Sediment samples coliected using a split-spoon sampler were sent to
Shannon and Wilson, Inc,, for the following analyses: 1) whole sample density,
2} a constant head permeability test on an undisturbed sample, 3} a one-point
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Atterburg limit, 4) sample description, 5) washed sieve analysis, and 6)
hydrometer particle size analysis. These results are also presented in
Appendix D of Volume 3, '

Aquifer testing was completed in the previous quarter but insufficient
time prevented inclusion of the results in the quarterly report, The results
from the testing are presented in Appendix G of Volume 3.

Water level data were collected in all NRDW Landfil1l monitoring wells dur-
ing the quarter. These data and additional previously collected but unreported
regional data are presented in Appendix H of Volume 3,

The hydrogeologic characterization identified four hydrostratigraphic
units in the aquifer beneath the NRDW Landfill., These units are, in des.ending
hrder: the saturated portion of the Hanford formation, the upper portion of
the upper Ringold Formation, a laterally continuous sequence of Jow-
permeability sediments, and the lower portion of the upper Ringold and the mid-
die Ringold units extending to the bottom of the aquifer.

Sediments of the Hanford formation comprise the upper 60 ft of the aqui-
fer, to a depth of 185 ft (340 ft MSL). This portion of the aquifer is uncon-
fined and highly transmissive. Hydraulic properties were evaluated from an
aquifer test conducted by pumping well DM-1, The transmissivity values
calculated from aquifer test DM-1lA range from approximately 100,000 to 300,000
ftzlday. The average hydraulic conductivity of this upper portion of the

‘aquifer ranges from approximately 1700 to 5000 ft/day, based on a saturated

thickness of 60 ft. The storativity values range from about 0.001 to about
0.06, indicating the unconfined nature of the aquifer., The results of aquifer
test analyses are summarized in Table G-1, The data and analyses for all

aquifer tests are presented in Appendix G of Volume 3.

The aquifer test design and schedule constraints prohibited zonducting an
aquifer tast on the upper portion of the Hanford formation, which would provide
an estimate of the horizontal to vertical anisotropy ratio.

1

Sediments of the upper unit of the Ringold Formation underlie those of the
Hanford formation, occurring between the depth of about 185 and 220 ft (340 to

305 ft MSL). Aquifer characteristics vary considerably within the upper
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Ringold unit. The uppermost portion of the upper Ringold unit (a silty sand
unit) occurs at a depth between about 185 and 200 ft (340 to 325 ft MSL). This
unit was screened in well DM-1 and tested to determine hydraulic preperties
(fgst DM-1B) (see Appendix G of Volume 3). The transmissivity of this interval
rénges from approximately 2000 to 3000 ftalday, and the average hydraulic con-
dﬁétivity for this interval ranges from approximately 130 to 200 ft/day, based
on a thickness of 15 ft,

A zone of low-permeability sediments [the Jow-permeability unit (LPU)]
occurs within the upper Ringold unit between the depths of about 200 and 213 ft
(325 to 312 ft MSL) on the west side of the Landfill, and between about 200 and
208 ft (325 to 317 ft MSL) on the east side. These sediments consist of grave-
elly sandy clayey silt to silty sand. The least-permeable materials within the
LPU have a vertical hydraulic conductivity of approximately 2 x 10-3 ft/day on
the east side, and approximately 3 x 10-4 ft/day on the west side of the Land-
fi11l. These values were calculated from laboratory analyses conducted on sam-
ples collected from this zone {Appendix D of Volume 3). The geologic data
suggest that this interval may have up to 10 ft of sediments exhibiting hydrau-
lic conductivity values this low on the west side of the Landfill; whereas this
interval may consist of oniy about 1 to 2 ft of sediments with hydranlic con-
ductivity values this low on the east side.

The continuity and properties of the LPU were also evaluated by an aquifer
test conducted beneath this zone (see Appendix G of Volume 3). The results of
this aquifer test, performed by pumping from well DM-2 (test DM-2), indicate
that the LPU is an effective confining bed that is continuous across the NROW
Landfill, Observation well responses were analyzed to estimate vertical
hydraulic conductivity across this zone. The vertical hydraulic, conductivity
estimate ranges from approximately 1 x 102 to 2 x 1072 ft/day on the west side
of the Landfill (assuming a thickness of 10 ft}, and is approximately 6 x 10-2
ft/day on the east side {assuming a thickness of 2 ft)., These values only
represent a maximum, average value for the entire assumed thickness of the LPU.
Other factors may have contributed to the leakage-type response curves,

.resulting in a higher-than-actual value for vertical hydraulic conductivity.
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Geo]bgié, hydrologic, and laboratory test data confirm that the unit acts as
the base of the aquifer for the purpose of monitoring potential vertical

migration of contaminants.

Sediments of the upper Ringold unit extend below the LPU to a depth of
about 220 ft (305 ft MSL). This interval, along with the upper portion of the
middle Ringold unit, was tested during aguifer test DM-2 (See Appendix G of

~dolume 3). The transmissfvity of this interval ranges from approximately

30 ft2/day on the east side of the Landfill to between 500 and 2300 ft2/day on
the west side of the Landfill. The thickness of this portion of the aquifer is

Tassumed to be about 50 ft for estimating hydraulic conductivity. Therefore,

£%he hydraulic conductivity ranges from approximately 1 ft/day on the east side

gvof the Landfill to between 10 and 50 ft/day on the west side. These values

\sgndicate a high degree of aguifer heterogeneity below the LPU,

"M The storativity of the interval below the low-permeability zone ranges
from approximately 1 x 104 on the west side to approximately 4 x 10~% on the

east side, These values confirm the confined rature of this portion of the
Taquifer (if only locally), and the confining and continuous nature of the LPU,

o™ The magnitude of the horizontal hydraulic gradient was determined to be

Oabout 1 x 1074 ft/ft. Ground water was found to flow generally from west to
east across the site. Ground-water flow in the vertical direction was esti-
mated to be lateral {no vertical gradient). Because of the very slight gradi-
ent across the site, the calculated direction of ground-water flow was found to

‘be extremely sensitive to measurement of water level elevation in wells,
Uncertainties in the measurement of water levels may affect the measurements by
as much as 0,10 ft., Therefore, additional work is recommended to determine the
exact g-ound-water flow direction,

ROUTINE SAMPLING AND ANALYSIS OF THE GROUND WATER

The shallow wells were sampled in October 1986 and Janvary 1987, The deep
wells were first sampled in January 1987, All samples to date have been taken
from the electric submersible purging pumps. Ground-water chemistry data col-
lected to date are presented in Appendix I of Volume 3,
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A praliminary comparison of the upgradient and downgradient well data

indicates that the NRDW Landfill does not impact the ground water. Interim
primary drinking water standards were compared with the analyt:ical results and
no constituent was found to exceed the standards.

Recommendations for continued work fnclude the following:
Continue monitoring the wells under interim-status requirements.

Test and re-install bladder sampling pumps and begin sample coliec~
tion from these pumps.

Run borehole-deviation logs in a1l the wells to evaluate the devia-
tion from vertical. Thereafter, correct water level elevations to
compensate for the deviations.

Place access tubes or install a dedicated system to provide accurate
and precise water level measurements.

Perform additional detailed analyses of diurnal fluctuations, and
correct the water level elevations when possible.

Conduct at least one tracer test by injecting a tracer in well SM-1
and sampling all the other monitoring wells, This test should pro-
vide information on ground-water flow direction and velocity.

Collect water chemistry samples from the lower piezometer in DG-1A to
compare water chemistry below the LPU in order to evaluate possible
vertical communication across the LPU,
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